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« Shaped Pupil Coronagraph — Disk Science (Wide Field of View)
— Description of the Coronagraph and Testbed

e Testbed Results:
— EFC and Best Contrast
— WFE Sensitivity

 Wide Field of View Considerations
— Probe Amplitude
— Influence Function and Transfer Function
— Plate Scale Error



@ simsmizey Spc—Disk Science Testbed Layout

* Shaped Pupil—Disk Science Coronagraph Essential Elements:
2 deformable mirrors
* Focal plane occulting mask
* Lyotstop

Shaped Pupil

Lyot Stop

11e+03 mm

3D Layout

HCIT with 2 DMs for SPC
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Iter #9718

Best Contrast

Contrast
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Iog1 U(Intenswly)

lam/D
18.5-19.5
542 2.19E-08 2.96E-09 2.28E-08 5.95E-09
554 1.38E-08 1.47E-09 8.15E-09 2.71E-09
565 6.16E-09 1.13E-09 5.90E-09 1.87E-09
576 6.76E-09 1.61E-09 9.80E-09 2.74E-09
588 1.62E-08 2.53E-09 1.10E-08 4.03E-09
Total 1.30E-08 1.94E-09 1.15E-08 3.46E-09
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* Relax Regularization Parameter, 8

Minimum: 2.58e-09, it#9718
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Iter # 9600; DM1; AVmu, ref = it#9369 Iter # 9600; DM2; AVmu, ref = it#9369
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Defocus Sensitivity By Wave & FOV

« Defocus Sensitivity Measure Vs Model

« Testbed Defocus By Actuating the Source
« Testbed State: Mean Contrast = 4.3e-9
 Model State: 2e-9

Measure
542 554 565 576 588
6.3-7.3 1.33E-11 2.04E-11 5.38E-11 1.09E-10 2.12E-10
7.3-18.5 2.59E-12 1.44E-12 1.97E-12 2.88E-12 4.70E-12
18.5-19.5 2.91E-11 7.22E-12 2.21E-12 8.35E-13 1.18E-12
6.3-19.5 5.97E-12 2.84E-12 4.06E-12 6.87E-12 1.26E-11
Model
542 554 565 576 588
6.3-7.3 1.28E-12 2.52E-12 7.57E-12 2.08E-11 4.74E-11
7.3-18.5 4.09E-13 3.59E-13 4.40E-13 6.48E-13 1.01E-12
18.5 - 19.5 2.29E-12 5.17E-13 2.53E-13 2.70E-13  2.19E-13
6.3-19.5 6.56E-13  4.64E-13 7.06E-13  1.42E-12 2.79E-12
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Wide FOV—Probe Amplitude

« Pair-wise Probes For Electric Field Estimation
« Probe Amplitude Falls Off At Large FOV Angles
— Amplitude Envelope Is Fourier Transform Of Actuator Influence Function

Cross Section, it 9718, A = 564.95nm, Probe #2
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 caemeraeaanacn Wy EFC Does Not Remove OWA
-Speckles?

« Maybe Plate Scale Error
— Plate Scale From DM Sinusoidal Modulation
— 3.96 pix / M/D in X
— 4.07 pix/ D inY
— =>Used 4.01 pix / A/D For EFC

« Knowledge Mismatch Model:
— “Testbed” Model => 3.97 pix / /D (for example)
— EFC Model As Used With Testbed (4.01 pix / A/D)

This is (in hardware) or represents (in a model) the actual system

DM e
da
E — » Coronagraph Erp Det
av
A
__________________________________________________________
\ I

Control
Automation




Jet Propulsion Laboratory

California Institute of Technology Eff eCt O f P I at e S C al e E r r O r

(P! AID),, = 3.97

(p/ )\ID)lh =399 no error, (p/ )«JD]th =4.01
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G manssoemoon|Mage Comparison—Plate Scale Error
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e Shaped Pupil—Disk Science Coronagraph Testbed Was Successful
— 3.5e-9 10% Broadband Contrast

e Wide Field of View Challenges:
— Probe Amplitude
— Influence Function / Transfer Function

— Plate Scale Calibration
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